Abstract The goal of this research was to examine associations among sociodemographic factors, HIV risk, and community context (e.g., economic insecurity, job training, housing instability, crime victimization, and perceived community norms) in adolescents and young adults who ever exchanged sex for drugs or money. Anonymous survey data were collected using ACASIs at community venues where adolescents and young adults congregate in resource-challenged, STI prevalent, urban, US neighborhoods. Conventional descriptive statistics, Fisher's exact tests, and generalized estimating equations approaches were used to examine associations. Participants (1818, 95.5 % of those screened eligible) were, on average, aged 21.0 years; 42.2 % were males, and 4.6 % were transgender. Almost one-third (32.1 %) identified as gay or lesbian, 18.1 % identified as bisexual; 66.2 % were Black and 21.0 % were Hispanic; 1.3 % was 'living on the street'. A sizeable proportion reported HIV-related risk: 16.3 % exchanged sex, 12.6 % had sex with someone they knew to be HIV-infected, 7.8 % had sex with someone who injected drugs, and 1.3 % injected drugs. Multivariate comparisons identified a number of variables (e.g., being male or transgender, homelessness, sex with a partner who has HIV, STI history, unemployment, job training access, housing instability, crime victimization, perceived community norms) that were significantly associated with exchange of sex (p \ 0.05). This research contributes to the knowledge-base regarding exchange of sex among adolescents and young adults, particularly as it relates to community context. Longitudinal studies to describe the trajectory of social, health, and physical risks and consequences are needed for development of effective evidencebased prevention strategies.
Introduction
Adolescents and young adults are at increased risk of acquiring the human immunodeficiency virus (HIV) and other sexually transmitted infections (STIs). Although onefourth of sexually active individuals in the United States (US) are between ages 15-24 years, they account for half of the estimated 20 million new STIs diagnosed in the US annually, including diagnoses of gonorrhea (70 %), chlamydia (63 %), and human papilloma virus (49 %) [1, 2] . In 2014, 22 % of all new HIV infections diagnosed in the US were among adolescents and young adults (aged [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] ; 80 % were among gay/bisexual young men with a high burden identified in African American/Black (55 %) and Hispanic/Latino (23 %) young gay/bisexual men [3] . It has been widely documented through national surveillance data [4] [5] [6] and numerous scientific studies, including several of those published by our group [7] [8] [9] [10] that many of the behaviors that place adolescents and young adults at risk for STIs/HIV are influenced by the social and environmental conditions (community context) in which they live and socialize [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . One such behavior that is highly influenced by adolescents and young adults' community context is exchange of sex for drugs, money, food or shelter (hereafter exchange of sex), which is often associated with multiple sex partners [17] [18] [19] [20] [21] , inconsistent condom use [15, 20] , injection [11, 18] and other substance use [11, [15] [16] [17] [18] [19] , and a prior diagnosis of STIs or HIV [11, 15, 22] .
A number of studies have documented the prevalence and correlates of exchange of sex among adolescent and young adults. For example, data from the National Longitudinal Study of Adolescent to Adult Health (ADD Health) found that 3.5 % of adolescents ever exchanged sex for drugs or money (67.9 % were among adolescent boys). Those who exchanged sex were significantly more likely to have: runaway from home in the previous year, used a wide range of substances including those that were injected, had anal intercourse, experienced sexual coercion, reported depression, and had an STI/HIV diagnosis [11] . In a prospective study of young adults in ADD Health study, the onset of exchange of sex for drugs or money was identified in 2.3 % of the participants (62.6 % were young men). Black race, occurrences of childhood abuse, marijuana use, running away from home, homelessness, and shoplifting were predictive of exchange (selling) of sex [15] .
Other research has focused on exchange of sex (also defined in the literature as trading sex or survival sex) has primarily targeted homeless and runaway adolescents and young adults [13, 14, 18, 20, 23, 25, 26] and varying correlates identified in these populations. A number of the studies found that exchange of sex varied by sexuality with little variation identified by gender. For example, Stein et al. [24] , reported that 5.0 % of male and 6.0 % female homeless and runaway youth exchanged sex, while Marshall et al. [20] found a 6-month prevalence of 11.3 % among street-involved youth (e.g., homeless youth who sold drugs or engaged in prostitution) with comparable rates identified among males and females. However, Gwadz et al. [25] documented a 33.8 % lifetime estimate of exchange of sex among homeless youth (35.9 % females, 31.7 % males). Another study focused on homeless male adolescents indicate that 15 % identified as gay [14] , and Marshall et al. [20] reported that 13.4 % of the street-involved youth in their study were 'sexual minorities'. Other correlates of exchange of sex among homeless and runaway adolescents and young adults, include histories of physical and sexual abuse, drug use, and family dysfunction [13, 19, 23, 26, 27] ; other findings have identified mental health (e.g., suicide attempts, depression), sharing needles for substance use, and prior history of HIV testing as correlates of exchange of sex in homeless youth [13, 19] .
The goal of this research was to examine the prevalence and correlates of exchange of sex for drugs or money in adolescents and young adults, which is consistent with the definition in the national ADD Health research [11, 15] . Specifically, as part of a larger study of the National Institutes of Health-funded Adolescents Medicine Trials Network for HIV/AIDS Interventions' (ATN) we examined associations among sociodemographic factors, HIVrelated risk, community context by ever exchanged sex. Community context assessed recent (past years) economic insecurity, job training, housing instability, crime victimization, and perceived community norms; to our knowledge these variables are not reflected in current literature.
Methods Study Design and Recruitment Procedures
Data were collected through the Connect to Protect (C2P) program, the local community mobilization effort of the Adolescent Medicine Trials Units (AMTUs) of the ATN; see [28] [29] [30] for detailed descriptions of C2P. Each AMTU (Tampa, Los Angeles, Washington DC, Philadelphia, Chicago, Bronx, New Orleans, Miami, Memphis, Houston, Detroit, Baltimore, Boston, and Denver) collected anonymous survey data using audio computer-assisted self-interview (ACASI) technology in 2012 and 2013. At each AMTU, the C2P community coalitions used publicly available data and geographic information software (GIS) to map health, crime, STIs, and demographic information to help staff select target groups and community venues [31, 32] . All AMTUs focused on low-income, urban neighborhoods with high rates of STIs among adolescents and young adults. Seven AMTUs targeted young men who have sex with men (some also included transgender individuals in their recruitment strategy), and seven targeted adolescent and young adult women. Study staff conducted outreach at each targeted venues at varying times to screen, recruit, and consent participants for completion of the survey until a predetermined sample size (ranging between 120 and 160) for each AMTU was achieved. Although the types of venues varied (e.g., youth-serving organizations, bars, clubs), the screening and recruitment procedures were standardized across all AMTUs. Study participants were provided modest remuneration in gift cards or cash ranging between $20 and $50, which was locally determined. The Institutional Review Boards of each AMTU approved all study procedures including a waiver of signed consent for participants to protect their anonymity.
Study Participants
Study eligibility included being aged 12-24 years and having a self-reported history of engaging in consensual sex (oral, anal, or vaginal) in the 12-month period prior to survey administration. Individuals presenting as emotionally unstable or under the influence of substances were ineligible for study participation, as were those who reported prior study participation.
Measures
Since the overall purpose of the survey was to evaluate the intermediate-and long-term impact of C2P's community mobilization efforts to reduce STIs and HIV in adolescents and young adults in the targeted communities survey measures were derived from our prior research [7-10, 29, 33, 34] , and other measures were developed to assess individual-community-and structural-level measures associated with HIV. For purposes of this analysis, only measures that were hypothesized to be associated with the dependent measure of interest, 'ever exchanged sex for drugs or money' were selected. The survey took, on average, 60 minutes to complete depending on participants' responses and skip patterns that were built into the ACASI.
The measures considered in this analysis are listed below and detailed in Tables 1 and 2 .
Sociodemographic Characteristics Sociodemographic characteristics included: (1) age; (2) birth and identified sex; (3) race and ethnicity; (4) sexual orientation; (5) educational attainment; (6) history of homelessness; (5) current living situation; and (6) relationship status. HIVrelated Factors HIV-related measures assessed lifetime sexual experiences, including: (1) exchange of sex for drugs or money; (2) sex with a partner suspected of having HIV; (3) sex with a partner known to have HIV; (4) sex with an injection drug user; and history of (5) injection drug use; (6) STIs; and (7) HIV testing. Community Context To assess social conditions and community resources (community context), participants were queried about economic insecurity, housing instability, community violence, and perceived peer norms, including: (1) frequency of moving/changing residences since kindergarten; (2) history of utilizing community housing; (3) current source of income; (4) unemployment in the past year; (5) access to vocational/job training; (6) unemployment/employment after participating in a vocational/job training program; (7) access to jobs/employment; (8) being a victim of crime in the past year; (9) perception of crime in the community in the past year; and (10) perception that most peers in their community exchanged sex for money, drugs, food, or a place to sleep.
Statistical Analyses
Conventional descriptive statistics (frequencies, proportions) were used to describe study measures. Fisher's exact test was used to assess bivariate associations between sociodemographic, HIV risk, and community context measures and the dependent measure. In order to identify key factors associated with this measure, a generalized estimating equations (GEE) approach was used to fit a multivariable logistic regression model of associations of community context measures and HIV risk behaviors with 'ever exchanged sex for drugs or money' compared with 'never exchanged sex for drugs or money'. This approach addressed possible correlations in responses given by participants recruited from the same AMTU by treating each AMTU as a distinct cluster.
An initial model was constructed that included sociodemographic and HIV risk-related factors, and community context measures; all variables reported in Tables 1  and 2 were included in the model. Variables were eliminated from the initial model using a stepwise selection process; all covariates were retained in the final model if they had a significance of p \ 0.05. All analyses were performed using SAS, Version 9.4 [35] .
Results

Study Recruitment
Study staff approached 3108 adolescents and young adults at targeted community venues to participate in the anonymous ACASI survey. Of these, 2327 (75.9 %) agreed to be screened for study participation; 1903 (81.7 %) of those screened were identified as eligible. Of the eligible individuals, 1893 (99.5 %) consented to participate and 1818 ultimately provided data on the dependent variable.
Participants' Characteristics
Participants' sociodemographic characteristics and HIVrelated risk factors are shown in Table 1 . The median age of participants was 21.0 years; 42.2 % were males, and 4.6 % were transgender (most reported a birth sex of male). Almost one-third (32.1 %) identified as gay or lesbian and 18.1 % identified as bisexual. A majority (66.2 %) of participants identified as Black, non-Hispanic and 21.0 % identified as Hispanic. Only a small proportion (1.3 %) of participants were 'living on the street', but nearly one-third (29.5 %) had experienced homelessness. A sizeable number of participants reported HIV-related risk: 16.3 % exchanged sex, 12.6 % had sex with someone they knew to be HIV-infected, 7.8 % had sex with someone who injected drugs, and 1.3 % also injected drugs. Nearly one-third (32.1 %) reported a history of having an STI, and a majority (82.6 %) tested for HIV previously. Table 2 also shows the participants' perceptions of and experiences with various social conditions and community resources in the past year; over half (54.1 %) experienced unwanted unemployment and 18.1 % utilized communityhousing services. Regarding perceived community norms, 44.4 % of participants perceived more crime occurred in their community in the past year, and 59.7 % perceived that many peers in their community have exchanged sex.
Bivariate Comparisons by Exchange Sex
There was a statistically significant difference (p \ 0.05) between participants who had exchanged sex compared with those who reported no such history for every variable examined except participants' current relationship status (Table 1 ). There were also significant associations (p \ 0.05) identified between ever and never exchanged sex by each of the community context variables examined (Table 2) . For example, exchange of sex was, overall, associated with participants' experiences of unintended employment in the past year and less confidence in their ability to find a job if they were looking for one. Also, participants who exchanged sex were more likely to have used community housing services in the past year, and to have changed residences six or more times since kindergarten. Lastly, participants who exchanged sex were more likely to perceive that many peers in their community also exchanged sex.
Multivariate Comparisons By Exchange Sex
Multivariate comparisons are described in Table 3 . As indicated, a number of variables were significantly associated with sociodemographic and HIV-related factors and community context measures by exchange of sex (p \ 0.05), after adjusting for other covariates in the model. 1 
Sociodemographic Factors
Being male [adjusted odds ratio (AOR) = 1.8, 95 % confidence interval (CI) 1.2-2.5], transgender (AOR = 4.0, 95 % CI 2.6-6.1), having a lower education level than what a The measure ''education commensurate with age'' is derived from the respondent's age and last grade completed. Participants were classified as having an education commensurate with age unless they were age C16 and had not completed a grade higher than 8th grade, or were age C20 and had not completed high school or received a GED is commensurate with participant's age (AOR = 2.4, CI 1.6-3.6), having experienced homelessness (AOR = 2.0, CI 1.5-2.6), and in a relationship [1 year (AOR = 1.4, CI 1.1-1.8) were all significantly associated with a greater odds of exchange of sex.
HIV-Related Risk Factors
A number of other HIV-related risk factors were significantly associated with exchange of sex. That is, having: sex with a partner who was suspected of being HIV positive (AOR = 2.2, CI 1.5-3.3), sex with a partner that injects drugs (AOR = 3.7,CI 2.2-6.2), and been diagnosed with an STI (AOR = 2.4, CI 1.7-3.5), and tested for HIV (AOR = 1.6 CI 1.2-2.1) were all associated significantly with an increased odds of exchange of sex.
Community Context
Several variables that describe the participants' community context were also associated significantly with a higher probability of exchange of sex in the multivariate analysis. Specifically, participants who exchanged sex had a higher odds of not participating in a training program (AOR = 2.7, CI 1.8-4.0) or not finding a job after participating in a vocational or job-training program (AOR = 3.2, CI 2.1-4.8) compared to having found a job through such a program in the past year. Additionally, those who exchanged sex had an increased odds of experiencing unintended unemployment (AOR = 1.7, CI 1.2-2.2) and utilizing community housing services such as taking up residence in a shelter or other alternative housing (AOR = 1.9, CI 1.2-3.0), and were more likely to be a victim of a crime, all in the past year (AOR = 3.2, CI 2.3-4.4). Lastly, participants who exchanged sex were significantly more likely to perceive that many peers in their community exchanged sex for money, drugs, food or a place to sleep (AOR = 3.5, CI 2.1-5.8).
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Discussion
Exchange of sex poses significant risk for STIs/HIV and is highly influenced by the community context in which adolescents and young adults live and socialize [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Among our participants who were recruited from urban community-based venues, 16.3 % exchanged sex for drugs or money. This far exceeds the prevalence identified in the national ADD Health studies of adolescents and young adults [11, 15] , and higher than the prevalence identified in homeless and runaway youth [24] and homeless street-involved youth [20] , but much lower than the lifetime estimate reported in another sample of homeless youth [25] . Overall, our participants who exchanged sex were proportionately more likely to be: older, male, non-Black, a sexual minority (lesbian, bisexual, gay and transgender, questioning), living in non-familial situations, and to have a history of homelessness and a lower level of educational attainment then what is expected for their age, have other HIV risks, and have social and environmental living conditions that reflected a lack of job opportunities, housing instability, and being a victim of crime. By in large, these findings are consistent with prior ADD health research [11, 15] , and other studies that specifically targeted groups of homeless and runaway youth [20, 24, 25] , suggesting that for our participants, especially those who have no reliable sources of income or experience other economic vulnerabilities, exchange of sex may be a means of survival and may not be solely a volitional act.
Our multivariate analyses indicated that participants who exchanged sex were more likely to be male and transgender individuals. Young people who are male, who identify as gay, bisexual, or transgender have disproportionately high rates of STIs/HIV [1] [2] [3] 36] , and many are at increased risk for homelessness or unstable housing as a result of family discord or abandonment [37] , which are risk factors for HIV [38] ; thus, demonstrating the numerous challenges these young individuals face continually, which may also increase their likelihood of exchanging sex. Additionally, participants who exchanged sex were more likely to have other HIV risks, including injecting drugs, and having sex with someone suspected of or known to have HIV. While these behaviors often co-occur, given the cross-sectional nature of this research we are unable to determine whether these behaviors took place in the context of exchanging sex or were solely related to nontransactional sexual partnerships. Moreover, little data currently exist that describes the sexual partners of these young individuals or their STI/HIV status, suggesting the need for future research in this area. Also, as expected, participants who exchanged sex were significantly more likely have injected drugs; this finding is consistent with other research [11, 15, 18, 19] , and may be a primary contributing factor for exchanging sex. We also found that exchange of sex was significantly associated with a history of STIs; other studies have also documented this association [11, 15, 22] . Likewise, we found a significant association between HIV testing and exchange of sex. Although HIV testing is a primary focal point of national public health recommendations to prevent HIV [39, 40] , it is unclear in the context of this research whether HIV testing served as feedback for participants to determine their HIV status before or after exchanging sex or provided a means for monitoring risk over time through repeat testing. Our findings demonstrate that our participants are at increased risk for STIs/HIV, however, we are unable to determine the extent to which their risk is solely attributable to exchange of sex or results from their social and sexual networks. Furthermore, given the cross-sectional nature of this research we are not able to determine the temporal order of these behaviors. To better under the temporal order of the contributing factors qualitative research that examines factors that lead young people to exchange sex will help to shed light on the social determinants of this behavior, indicate ways to identify young people who are at risk and link them appropriate health and social services, and will to help guide the development of prevention strategies.
A unique aspect of this research was our examination of recent community context factors. As expected, each of these factors was significantly associated with exchange of sex among our study participants, suggesting that, synergistically, the social environment including access to resources matters and warrants more in depth examination. Specifically, we found that participants who exchanged sex were more likely to be unemployed, unable to find a job even after participating in a job-training program, and relied on others for income. Moreover, perceiving that many young people in their community also exchanged sex could be related to having a familiarity with peers within their social network who engaged in similar behaviors or perhaps it was a matter of them perceiving that many young people within their community are faced with similar economic challenges and life circumstances that makes transactional sex a necessary part of their lives. Being a victim of a crime, and experiencing unemployment, and use of community housing services may all be related to prior and/or current homelessness, which present economic challenges that might position these young individuals to exchange sex to support themselves or and perhaps to support their drug use. Other researchers have identified an association between exchange of sex and violence [19] , while others have related exchange of sex to housing instability and homelessness [16, 17] . However, there is limited available data on such factors as unemployment and job training access and utilization for adolescents and young adults in resource-challenged urban communities as it relates to exchange of sex. Further research is needed to better understand these factors. Also, by addressing these and other social and environmental factors at the community level may help to reduce the need for young people to exchange sex, especially as a means for survival.
In addition to the issue of temporality mentioned above, a number of other limitations should be noted. This research used a nonprobability recruitment strategy and a cross-sectional methodological design so causal inferences should not be inferred. Moreover, data were collected from urban community venues and as such our findings may not be generalizable to adolescents and young adults who do not frequent or rarely frequent these venues or who may reside in rural communities. Additionally, other variables that were not included in this research such as, family dysfunction, physical abuse, sexual coercion, and mental health may be important to understanding associations among homelessness and housing instability and their association with exchange of sex. Despite these limitations, this research contributes to the knowledge base regarding exchange of sex among adolescents and young adults particularly as it relates to community context. Future research that targets adolescents and young to address factors leading to their initiation of exchange of sex, the conditions under which they exchange sex, and how often and for how long they exchange sex is warranted. Longitudinal studies to describe the trajectory of social, health, and physical risks and consequences are sorely needed so develop effective, evidence-based prevention strategies for young people who exchange sex.
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